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Summary:

Current COVID-19 mRNA vaccines induce robust SARS-CoV-2-specific humoral and cellular
responses in PLWH. However, the rate of decay of effector immune responses has not been studied
in these individuals. Here we report a significant waning of antibody responses but persistent T
cell responses six months post vaccination in virally suppressed PLWH with high CD4+ T cell
counts. These responses are comparable to those seen in healthy donors.

Current COVID-19 vaccines induce robust humoral and cellular immune responses in
healthy vaccine recipients (1) and people living with HIV (PLWH) (2-7). However, while
vaccine induced antibody responses wane over time in healthy donors (HDs) (8), it is not
known whether PLWH have similar rates of decay of immune responses. Greater declines
in antibody titers might explain higher rates of breakthrough infections in PLWH observed
in some studies (9) and could explain the increased risk of severe COVID-19 observed

in PLWH (10). These studies highlight the importance of understanding vaccine induced
immunity in PLWH compared to HDs. We recently showed that PLWH mount similar
antibody and T cell responses following two doses of COVID-19 mRNA vaccinations (7).
However, the rate of decay of immune responses in PLWH has not been studied. In this
study, we analyzed humoral and cellular immunity at six months post vaccination in PLWH
and HDs.

The study was approved by the Johns Hopkins Medicine Institutional Review Boards

and informed consent was obtained from all study participants. Blood was drawn from

8 PLWH and 25 HDs two weeks and six months after the second dose of COVID-19
vaccinations. 24 HDs received the Pfizer-BioNTech (BNT162b2) vaccine and 1 received
Moderna (MRNA-1273) vaccine, while all 8 PLWH received the BNT162b2) vaccine. Age
of HDs ranged from 21-60 (7 were 21-30, 5 were 31-40, 5 were 41-50, and 8 were 51-60)
and age of PLWH ranged from 41-60 (2 were 41-50, and 6 were 51-60). All PLWH were
on suppressive antiretroviral therapy (ART) and had a median CD4+ T cell count of 1044
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cells/uL (range of 468 to 1420 cells/uL). Two PLWH had low level viremia (49 and 52 HIV
RNA copies /ml respectively), whereas the other six maintained undetectable viral loads
(<20 HIV RNA copies /ml).

The quantity SARS-CoV-2 spike binding antibodies was determined using Euroimmun
Anti-SARS-CoV-2 immunoglobulin G (IgG) ELISA (Mountain Lakes, New Jersey, USA,
11). PLWH had high levels of binding antibodies at two weeks post second dose that were
comparable to peak responses shown in HDs as described in a prior study (7). PLWH had
a significant decline in binding antibody responses that was nearly identical to the decline
seen in HDs at the six-month time point (Figure 1A).

We next compared the level of antibodies in plasma that block ACE2 binding to SARS-
CoV-2 spike proteins with the V-PLEX SARS-CoV-2 Panel 13 kit from Meso Scale
Diagnostics (Rockville, Maryland, USA) (12). As we have previously reported, at the peak
time point, PLWH had a slightly lower but comparable level of inhibiting antibodies to

HDs (7). However, at the six-month time point, PLWH had a significantly lower level of
ACE?2 inhibiting antibodies to the vaccine strain and to the variants of concern (VOC) spike
proteins (Figure B-E). The decline in anti-spike antibodies at six months was comparable in
PLWH to the decline seen in HDs, for antibodies directed at the spike protein of the vaccine
strain (Figure 1B) or at the Alpha (Figure 1C), the Beta (Figure 1D) and Delta (Figure 1E)
VOC.

We next determined cellular immunity to the SARS-CoV-2 spike protein by performing an
interferon-gamma (IFN-y) ELIspot assay with unfractionated PBMCs that were stimulated
with a pool of overlapping SARS-CoV-2 spike peptides (Figure 1F). We previously reported
that PLWH had robust T cell responses at the peak time point comparable to responses

in HDs, (7). Here we show a slight but insignificant decline of these responses at the
six-month time point (Figure 1F). We then performed the assay using CD8 + T cell depleted
PBMCs to determine the relative contribution of CD4 + and CD8 + T cells to the cellular
immune response (Figure 1G). CD8+ T cell depletion did not decrease the magnitude of the
response, suggesting that most of the T cell responses result from CD4+ T cell responses
(Figure 1G). We again saw a non-significant decline in CD4+ T cell responses. Collectively,
our data suggest that the rate of decay of immune responses in PLWH is similar to healthy
donors. Specifically, although antibody responses decline at six months, especially to VOCs
spike, T cell responses persist at the six-month time point in PLWH as in HDs (13).

In this study, we show that PLWH who are virally suppressed and have high CD4+ T cell
counts have rates of decay of SARS-CoV-2-specific immune responses that are comparable
to those of HDs post mMRNA SARS-CoV-2 vaccinations. Though our data is limited by

the relatively low number of patients in our cohort and further studies will be needed to
determine the impact of lower CD4 T cell counts on the vaccine response, we demonstrate
that virally suppressed PLWH with high CD4 counts generate robust humoral and cellular
immune responses. Our results are consistent with a recent report that showed similar rates
of decay of immune responses in PLWH and HD following ChAdOx1 nCoV-19 vaccinations
(14).
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Our data shows that similar to HDs, virally suppressed PLWH with high CD4+ T cell
counts have persistent SARS-CoV-2 specific T cell responses at six months post-vaccination
despite a modest decline from the peak levels measured shortly after vaccination. These
residual memory T cell responses may partially explain protection from severe disease

in breakthrough infections (15, 16). Our data show that similar to HDs, PLWH have

a significant decline in SARS-CoV-2-specific antibody responses six months following
vaccination. These results suggest that PLWH would benefit from an additional booster dose
to increase plasma antibody concentrations that could protect against COVID-19. However,
recent reports have shown that memory B cell responses persist six months after two

doses of vaccination in HDs (15), potentially mitigating the effects of the dramatic decline
of antibody responses and consistent with data showing that mMRNA vaccines continue

to protect against hospitalization six months following vaccination (16). If SARS-CoV-2
specific memory B cells also persist in PLWH, then a similar level of protection from severe
disease driven by memory B cell and effector T cell responses may be seen six months
following vaccination.
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Figure 1: Antibody and T cell responsesin PLWH and healthy controls at peak and six-months
following COVID-19 mRNA vaccinations.

PLWH and HD spike binding antibody responses (A) and levels of antibodies that inhibit
ACE?2 binding to spike proteins of vaccine strain (B), Alpha (C), Beta (D) and Delta

(E) viruses. IFN-y ELISpot responses to stimulation with spike protein peptide pools in
unfractionated PBMCs (F) and CD8 depleted PBMCs (G) in PLWH and HDs. The dotted
line in F and G represents the limit of detection of the assay. Statistical comparisons for
T cell responses were done with Kruskal-Wallis test with Dunn’s multiple comparison

or Friedman test with Dunn’s multiple comparison. Statistical comparisons for Antibody
responses were done using Wilcoxon matched-pairs signed rank test or Mann-Whitney test.
Abbreviations: HD, healthy donors; PLWH, people living with human immunodeficiency
virus; PBMC, peripheral blood mononuclear cells; SARS-CoV-2, severe acute respiratory
syndrome coronavirus 2; SFU, spot-forming units.
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